Watercraft-related trauma is the predominant cause of human-induced mortality in manatees (Trichechus manatus latirostris), a federal-and state-listed endangered species. Pyothorax (documented in this case report) and other secondary infections are common sequelae of inhalation of water and the open wounds caused by boat propellers. These secondary infections can lead to the demise of the animal weeks to months after the traumatic incident when external wounds have healed. Diagnosis of underlying disease on physical examination during capture and restraint can be difficult. Acute phase proteins, including serum amyloid A, fibrinogen, and albumin can be used to diagnose inflammatory disease in manatees and improve quality of medical care and husbandry. We also provide the first report of polycystic kidneys in Sirenians.
An approximately 7-yr-old, female Florida manatee (Trichechus manatus latirostris) was captured using an uncomplicated net set from a boat for a US Geological Survey (USGS) radio-tagging and health assessment project at Port of the Islands, Collier County, Florida, USA (25u579260N, 81u309330W; Marmontel et al., 1996) . The animal's health was evaluated by visual assessment of body condition, cardiopulmonary monitoring, weight and morphometric measurements, and ultrasonographic detection of subcutaneous fat thickness. Heart rate and oral temperatures remained within normal range during handling. Respiratory rate was slightly increased for the initial 30 min, but decreased to within normal range for the second and final 30 min of capture (Wong, 2008) . There were no active external wounds, and scarring was minimal in comparison to other manatees captured at this site. Blood was collected from the brachial plexus and processed for hematologic and biochemical analysis immediately after venipuncture. The manatee was fitted with a satellitelinked radio telemetry transmitter and released on site.
Blood was analyzed within 24 hr of collection at the Clinical Pathology Laboratory of the University of Florida, College of Veterinary Medicine in Gainesville, Florida, USA. Results of the complete blood count (CBC; Table 1) were within normal limits established for manatees by that laboratory. A few heterophils had mild toxic change, possibly due to postcollection artifact or infection. Serum biochemical results revealed abnormalities, including markedly increased fibrinogen, globulin, and serum amyloid A (SAA) concentrations (Table 1) . However, behavior and movements, monitored through the USGS Sirenia Project tracking program using satellite telemetry, were consistent with that of a healthy manatee. Normal movement and behavior were reported until the animal was found dead, 32 days postcapture.
Postmortem examination revealed numerous scars from previous boat-induced injuries along the ventral and dorsal Albumin (g/dl, g/l) 2.5 2.7-4.6 25 27-41 Alpha 1 (g/dl, g/l) 0.9 0.5-1.0 9 5-10 Alpha 2 (g/dl, g/l)
1.3 0.6-1.1 13 6-11 Beta (g/dl, g/l)
1.4 0.9-1.6 14 9-16 Gamma (g/dl, g/l)
2.2 0.5- a A/G ratio 5 albumin/globulin ratio; ALT 5 alanine aminotransferase, AST 5 aspartate aminotransferase, nRBC 5 nucleated red blood cell count; PPE 5 plasma protein electrophoresis; WBC 5 white blood cell count. b Harvey et al., 2007. c Harvey et al., 2009. surfaces of the paddle. The superficial epidermis was peeled off along the dorsum to reveal a single skeg and propeller scar series covering approximately twothirds of the left hemithorax and crossing slightly to the right side of the dorsum. Internal examination revealed a distended left hemidiaphragm with approximately 40 l of purulent, pink liquid and caseous material. The left lung was collapsed and adhered to the thickened parietal pleura. The right hemidiaphragm was normal. Histologic examination of the lungs revealed significant autolysis or necrosis. The pleura were markedly thickened by fibrous connective tissue, suppurative inflammation, and edema. Bacteria covered the serosal surface. A heavy growth of 100% Pasteurella multocida subsp. septica was cultured from pleural fluid, confirming the diagnosis of a septic pyothorax.
The abdominal cavity contained approximately 1.5 l of frank blood and numerous fibrinous tags. A large adhesion was attached to the hemidiaphragm, the omentum, and the mesentery. Both kidneys were enlarged, with the right kidney measuring 3232135.5 cm, and the left kidney measuring 3131737.5 cm. These measurements are approximately twice those of the normal manatee kidney (Maluf et al., 1995) . Both kidneys were polycystic in appearance with the medulla and cortex containing numerous clear, fluid-filled cysts. The right kidney's ventral serosal surface contained approximately 75 fluid-filled cysts 0.5-2.5 cm in diameter (Fig. 1) . The overall architecture was intact. There was increased fibrous tissue diffusely distributed throughout the interstitium of the kidney and, in some areas, the tubules were markedly ectatic. The parenchyma contained several large ovalto-circular spaces, some clearly lined by cuboidal epithelium.
Hematologic results at the time of capture showed minimal abnormalities. This is consistent with previous documen- tation of poor sensitivity of leukograms in diagnosis of inflammatory disease (Harr et al., 2006; Harvey et al., 2009) . Clinical biochemistry at the time of capture was diagnostic of a severe inflammatory process (Harr et al., 2006) . Numerous plasma acute phase proteins indicated systemic inflammation. The SAA concentration, the characteristic acute phase response protein in manatees, was significantly increased at .1,200 mg/ml (normal ,10-50 mg/ml). Serum amyloid A, the most sensitive and specific known indicator of inflammation in manatees, has a diagnostic sensitivity of 85% and a specificity of 90% (Harr et al., 2006) . Globulin concentration, as determined by plasma protein electrophoresis (PPE), was increased due to an increase in all globulin components. Increased alpha-globulin concentration, which includes haptoglobin, indicates acute phase response and active inflammation (Harr et al., 2006) . Haptoglobin concentration was in the high normal interval consistent with a moderate acute phase protein reaction during a systemic inflammatory response. The beta-globulin component comprised predominantly of fibrinogen, a positive acute phase protein, also was increased and confirmed by two methods (Bossart et al., 2001) . Increased gamma globulins, composed predominantly of immunoglobulin, are an indicator of chronic inflammatory disease. Albumin concentration, also confirmed by two methods, was decreased in this animal likely due to the severe systemic inflammatory process (consistent with a negative acute phase protein). Decreases in albumin concentration also can be caused by malnutrition, protein-losing nephropathy, gastrointestinal parasitism, malabsorption or maldigestion disorders, protein-losing enteropathies, advanced liver disease, hemorrhage, or extensive epidermal compromise. Albumin:globulin (A:G) ratio was 0.5 as measured by PPE was decreased from normal; this is also a sensitive and specific inflammatory diagnostic marker in the manatee (Harr et al., 2006) . Additional biochemical abnormalities included decreased alkaline phosphatase (ALP) and increased aspartate aminotransferase (AST) activities. Interpretation of ALP activity has not been described specifically in manatees. However, ALP activities can drop rapidly to well below normal in serum of critically ill dolphins (Bossart et al., 2001) . Aspartate aminotransferase was increased at the beginning of the capture. Persistently mild to moderate increase of serum AST activity can be observed in Sirenians with chronic skeletal muscle damage secondary to boat collisions (Harr et al., 2008) . Creatine kinase activity in manatees has a relatively short half life and reflects acute muscle damage found in boat strike in manatees. Creatine kinase was within normal limits, thus supporting a diagnosis of chronic muscular trauma (chronic boat strike) or possibly hepatocellular damage in this animal (Harr et al., 2008) .
To our knowledge, this is the first description of a hereditary defect, polycystic kidneys, in Sirenia. Polycystic kidneys have been well-described in many other species. There are hereditary, developmental, and acquired forms of the disease. The manatee we describe showed signs most consistent with autosomal dominant adult polycystic kidney disease, which has been described in humans and other species including the New Zealand white rabbit (Oryctolagus cuniculus), mice (Mus sp.), ferrets (Mustela putorius furo), rats (Rattus sp.), Persian cats (Felis catus), and dogs (Canis domesticus; McKenna and Carpenter, 1980; McAloose et al., 1998; Maurer et al., 2004) . In humans, this autosomal dominant condition is expressed grossly as bilaterally enlarged kidneys of which the external and cut surfaces appear to be composed solely of variably-sized cysts. Histologically, the cysts arise from tubules throughout the kidney and are lined with epithelium with sufficient functional renal parenchyma to maintain normal renal biochemical values until the later decades of life (Cotran et al., 2009 ). There was no strong biochemical evidence of renal dysfunction in the clinical biochemistry 1 mo prior to death (Table 1) . Therefore, polycystic kidney disease likely was an incidental finding.
Postmortem findings support the conclusion that the chronic infection and tissue damage incurred from boat strike trauma was the cause of death in this manatee. Up to 33% of manatee mortality is a result of human interaction; of these, watercraft strikes are the most common cause (Lightsey et al., 2006) . Up to 97% of manatees in a USGS photo identification database for manatees have multiple scar patterns that indicate nonlethal encounters with propellers and boat skegs (O'Shea et al., 2001) . Of the 5,251 necropsy records at the Marine Mammal Pathology Laboratory (from 1974-September 2004), 1,294 (25%) list direct effects of watercraft-related trauma as cause of death (Calleson and Frohlich, 2007) .
Pasteurella multocida is a small, gramnegative coccobacillus that is a common commensal in the nasopharynx and gastrointestinal tract of many animals (Chen et al., 2002) . The organism most likely was introduced by aspiration and compromise of lung parenchyma, although it also might have been introduced by compromise of the thoracic wall (such as in the case of a propeller injury) or by hematogenous spread from a wound. This is one of many cases seen annually in Florida that demonstrate the impact of human interactions on this endangered species. The Manatee Population Status Working Group, the federal and Florida State funded advisory group to the US Fish and Wildlife Service, states that the continued high level of human-related manatee deaths, particularly the increasing percentage of watercraft-related deaths, could preclude the growth or even maintenance of the population size. Slower speed zones in waterways frequented by manatees have improved survival rates; however, the increasing human population has resulted in higher numbers of boat strikes. Increased awareness and compliance with critical habitat regulation are necessary to ensure decreased boat-induced trauma and subsequent morbidity and mortality.
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